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(54) POSITIVE CHARACTERISTIC THERMISTER 
(57)Abstract: 

PURPOSE: to manufacture PTC (positive resistance temperature charac-terisctics) 
having the small nominal load resistance value and apparently narrow conductive area 
of elements while sustaining the breakdown voltage held by unit elements by a method 
wherein the laminated unit elements are electrically parallel -connected. 
CONSTITUTION: Adjacent inner electrodes 2 electrically connecting to outer 
electrodes 4 comprising Ag, Ni , Fe, etc., are to form the electrode non-formation 
parts 3. At this time, the unit elements of PTC thermistor mainly comprising barium 
titanate are laminated so as to electrically connect to the inner electrodes formed 
on adjacent electrodes while the outer electrodes 4 parallel- connecting respective 
unit elements are formed so that the PTC thermistor in the small nominal zero load 
resistance value having an arbitrary breakdown voltage in narrow conductive area may 
be manufactured. 
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2.**** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The positive thermistor characterized by forming the external electrode 
which takes out to the exterior the electrode formed in each unit element child's 
both sides so that each unit element child might be electrically connected to 
juxtaposition while carrying out the laminating of the unit element child in which 
the electrode was formed to both sides of a positive thermistor and connecting the 
adjoining electrode electrically. 



DETAILED DESCRIPTION 



[Detailed Description of the invention] 
[0001] 

[industrial Application] in the thermistor which has a forward resistance 
temperature characteristic (it abbreviates to PTC property below), this invention 
makes nominal zer-power resistance low, without enlarging the energization section 
cross section of a component, and relates to the component structure whose setup of 
a withstand voltage value is attained freely. 
[0002] 

[Description of the Prior Art] It is known by carrying out minute amount addition 
and calcinating pentavalent transition-metals elements, such as trivalent rare earth 
metal elements, such as Y and La, and sb or Nb, to barium titanate, that a PTC 
property is shown more than the Curie point. The thing which barium titanate is 



k'Vhci i_y la oiiuwii mui e lmcui luc ^ui ie pumi. me ining wmcn oanum titanate i 
originally an insulator and was made to semi -conductor-ize simply will become 
comparatively high resistance. However, as latest field of the invention, the 
component with low resistance is called for as it has stroked, so that it may oe a 
component for overcurrent-protection circuits. Then, high-grade-izing of a raw 
material and the presentation of a raw material are changed intricately, or low 
resistance-ization has been performed by calcinating according to reducing 
atmosphere etc. ~ 
[0003] 

[Problem(s) to be Solved by the invention] However, the PTC component obtained by 
the approach by the conventional technique had the inclination for a withstand 
voltage value to fall as nominal zer-power resistance became small. This poses a 
fatal problem on the occasion of the miniaturization of a component. A withstand 
voltage value is related to the thickness of a component configuration so that it 
may generally be expressed with v/mm. Therefore, although thickness of a component 
configuration will be enlarged in order to enlarge a withstand voltage value, 
increase of the resistance by increase of thickness will be caused. Then, in order 
to lpwer resistance, it was possible to enlarge the energization section cross 
section, i.e., the cross section which cut the component in respect of being 
perpendicular to the energization direction of a component, but since enlargement of 
a exponent was caused when the energization section cross section was enlarged the 
limitation was seen by the miniaturization of the component of high withstand 
voltage by low resistance. 

[0004] This invention aims at offer of the component structure for obtaining the 
positive thermistor which can solve the above-mentioned trouble, without changing a 
presentation, baking conditions, etc. which are used conventional lv 
[0005] y 
[Means for Solving the Problem] it is the low resistance element for high 
pressure-proofing in which the electrode which connects to an external circuit the 
electrode connected mutually was formed while carrying out the laminating of this 
invention so that the electrode of the unit element child of the positive thermistor 
of the same configuration which uses barium titanate as a principal component, and a 
property may be connected to juxtaposition, when the unit element child of a 
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thermistor is disc-like, while carrying out a laminating so that a mutual electrode 
may be connected electrically, an electrode is formed in both sides of a unit 
element child's energization side, and each unit element child is electrically 
connected to juxtaposition, and electric resistance is reduced, without enlarging 
the energization section cross section of a component. 
;0006] m 

Junction] since it connected with juxtaposition electrically while carrying out the 
aminating of the unit element child, its nominal zer-power resistance can be small, 
the positive thermistor of this invention holding the withstand voltage which a unit 
element child has, it can apply only a component, and can obtain a PTC thermistor 
with the upper small energization section cross section. 
;0007] 

^Example] Hereafter, this invention is explained with reference to a drawing. 

.0008] Drawing 1 is drawing showing the thermistor in which the electrode for 
electrical connection was formed. The internal electrode 2 which consists of Pd, Ag, 
Pd : Ag, nickel, Pt, Au, etc. is formed in the disc-like PTC thermistor unit element 
child's 1 both sides to which the unit element child used barium titanate as the 
principal component. The electrode agenesis section 3 was formed in the edge at the 
internal electrode of a unit element child's both sides. The electrode agenesis part 
of each side is formed in the opposite part of an internal electrode so that it may 
become the same location in the contact surface of the adjoining unit element child. 

[0009] Although drawing 2 (a) is the sectional view which carried out the laminating 
of the thermistor unit element child, the adjoining internal electrode 2 is 
connected electrically, and the electrode agenesis section 3 is formed, and the 
external electrode 4 which consists of Ag, nickel, Fe, etc. is connected to the 
internal electrode, and it has the electrical circuit as shown in drawing 2 (b) . 
[0010] Drawing 3 is the top view showing the appearance of a low resistance element 
[ object / for high pressure-proofing of this invention ], connects lead wire 5 to 
an external electrode, and covers it with resin. 

[0011] The internal electrode 2 which consists of an ohmic **** electrode was formed 
in the PTC thermistor unit element child's 1 with a disc-like diameter [ of five 
sheets / of 4.5mm ] which used example barium titanate as the principal component, 
and a thickness of 0.5mm both sides. The electrode agenesis section 3 was formed in 
the 0.5mm part from the edge at the internal electrode of each field. The agenesis 
part of the electrode of each field was formed in the part respectively opposed to 
each unit element child so that it might become the same location in the contact 
surface of the adjoining unit element child. 

[0012] A unit element child's used electrical property had the digit (psi) expressed 

by the ratio of the common logarithm of the greatest resistance at the time of 

changing the nominal zer-power resistance shown in Table 1, a temperature 

coefficient, and temperature, and nominal zer-power resistance, and withstand 

voltage. 

[0013] 

[Table 1] 



[0014] subsequently, after carrying out the laminating of the unit element child so 
that the electrode agenesis section of the unit element child who adjoins as shown 
in drawing 2 may be overlapped, the silver paste was applied to two places in which 
the electrode agenesis section of the both-sides side of a layered product is 
located, and the silver paste was heat-treated at 600 degrees C, it could be burned 
and conductive connection in an internal electrode and an external electrode was 
formed. Lead wire 5 was joined to the obtained external electrode 4, and the 
component was covered with insulating heatproof resin 6. 

[0015] A logarithm shows the resistance value change to the temperature of the 
component which carried out the laminating to the unit element child to drawing 4 
The component by this invention moved a unit element child's resistance temperature 
characteristic to the low resistance side as it is, and fluctuation of the 
characteristic curve by having combined the unit element child with juxtaposition 
was not accepted. 

[0016] Moreover, the graph of a unit element child's number of sheets and the chanqe 
in resistance of a component is shown in drawing 5 . 
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[0017] Since the value which one unit element child has turns into a value of this 
invention component as it is, a withstand voltaqe value can control a withstand 
voltage value by carrying out adjustable [ of the thickness direction of a component 
]. Since it is solvable by increasing unit element child number of sheets, a unit 
element child's resistance rise produced with thickness at this time applies only 
the energization section of a component, and its upper cross section is equal and it 
is possible in a component with equal nominal zer-power resistance. [ of free 
selection of a withstand voltage value ] 

;ooi8] 

Effect of the invention] while connecting electrically the internal electrode which 
formed the unit element child of the positive thermistor which uses barium titanate 
as a principal component in the unit electrode which carries out a laminating and 
adjoins according to this invention, the external electrode which carries out 
parallel connection of each unit element child is formed, the nominal zer-power 
resistance which has the withstand voltage value of arbitration is small, and a PTC 
thermistor with a small energization area is obtained. 



[Translation done.] 
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